Morphine sensitization increases the extracellular level of glutamate in CA1 of rat hippocampus via μ-opioid receptor.
Repeated administration of abuse drugs such as morphine elicits a progressive enhancement of drug-induced behavioral responses, a phenomenon termed behavioral sensitization. These changes in behavior may reflect plastic changes requiring regulation of glutamatergic system in the brain. In this study, we investigated the effect of morphine sensitization on extracellular glutamate concentration in the hippocampus, a brain region rich in glutamatergic neurons. Sensitization was induced by subcutaneous (s.c.) injection of morphine, once daily for 3 days followed by 5 days free of the opioid treatment. The results showed that extracellular glutamate concentration in the CA1 was decreased following administration of morphine in non-sensitized rats. However, morphine-induced behavioral sensitization significantly increased the extracellular glutamate concentration in this area. The enhancement of glutamate in morphine sensitized rats was prevented by administration of naloxone 30 min before each of three daily doses of morphine. These results suggest an adaptation of the glutamatergic neuronal transmission in the hippocampus after morphine sensitization and it is postulated that opioid receptors may play an important role in this effect.